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Pabouasi mporpaMma JUCLUIIIMHBI (MOJTYJIs1)
OcHOBBI MeTa/L/Typrum

3akperuteHa 3a Kadeznpoi JrneKkTpoMeTa/uTypruv

HamnpagnieHre noAroToBKu 22.03.01 MarepuanoBefeHue U TEXHOJIOTMY MaTepUaioB
HPOd,JI/IHb MarepuanoBesieHre U TeXHOJOTUHA HOBBIX MareprasioB
KBanudukarys 0aka/iaBp

dopma obyueHus O4YHasA

O6111ast TPyA0eMKOCTh 43ET

Yacos 1o yuebHOMY Ti1aHy 144 ®opMbI KOHTPOJISI B CEMeCTpax: 3aueT C OLIeHKOU 5
B TOM UYMCJIE:

ayIMTOpPHbIe 3aHATHUS 54

CaMoCTosATe/IbHas paboTa 63

4acoB Ha KOHTPOJ/Ib 27

Pacrlpenenemle 4YdcCoB JUCLHMIUIUHBI 110 ceMeCTpaM

Cemectp
< > <
( KypcK).,p(CI::[)eCTp Ha 5@3.1) Viroro
Hepens 19
Bup 3aHsATUN yI | PII yI PII

Jlekuyuu 18 |18 |18 18
IIpakTnueckue 36 |36 |36 36
Wroro ayg. 54 |54 [54 54
KonTakTtHast paboTa 54 |54 |54 54
Cam. pabora 63 |63 |63 63
UYackl Ha KOHTPOJTb 27 |27 |27 27
Wroro 144 (144 | 144 |144

IIporpammy cocTaBuI(1):
kmH, Comoe Cepeeli AnekcaHOposuu

Pabouasi mporpamma
OcCHOBBI MeTa/UIypruy
Paspaborana B cootBerctBuu ¢ OC BO:

CaMocCTosITeJTEHO YCTaHaBIMBaeMbli 00pa3oBaTeIbHBIN CTaHJapT BHICIIEro 0O6pa3oBaHus - OakanaBpuat desepaabHoe
roCy/japCTBEHHOe aBTOHOMHOe 00pa3oBaTe/ibHOe yupesK/ieHHe Bhiclero oopasoBanus «HaljoHa/IbHBIN HCCIe/i0BaTe/IbCKUM
TexXHoJornuecKuii yHuBepcureT « MM CuC» 1o HaripaeieHuto roarotoBku 22.03.01 MarepuasioBeieHrie ¥ TeXHOJIOTUH MaTepHaioB
(mpukas ot 02.04.2021 1. Ne 119 0.B.)

CocTaBieHa Ha 0CHOBaHUU quGHOFO Ij1IaHa:



22.03.01 MartepuanoBefieHHe ¥ TeXHOIOTMY MaTepuanoB, MuTM-25.plx MarepuanoBeZieHre 1 TeXHOTIOTHMYA HOBBIX MaTepHaJioB,
yTBEP)KAEHHOro YueHblM coBeToM BO HUTY "MUCHUC" 26.12.2024, npotokosn Ne 4-24

Pabouast mporpammMa o/j00peHa Ha 3aceZlaHuu Kadephbl
JJIeKTpOMeTa/UIypruu
ITporokon ot 25.04.2025 1., Ne9

3ag. kadenpoit Enanckuii [.T.

1. IIE/I1 OCBOEHUA

1.1|Hayuutb $hHU3HKO-XUMHUUYeCKUM, TEXHOIOTHUeCKHUM, TeIyIO(hH3NUeCcKiM 1 SK0JIOTMYeCKAM OCHOBAM TTOJTOTOBKH JKeJle3HbIX
DYA K IOMEHHOM TI/IaBKe, POM3BO/ICTBA UyT'yHA U CTaJd, a TAaKXKe 001|eMy YCTPOWMCTBY U MPUHIUIAM PabOTHI
MeTasuTypruueckux arperatoB. CpopMHpOBaTh KOMIUIEKCHBIH MOAXO0/] K TEXHOJIOTMUECKUM TPOLIeCCaM Ha MPeATIPUATHIX
TIOJTHOTO MEeTaJUTypPruuecKoro [UK/Ia.

2. MECTO B CTPYKTYPE OBPA30OBATE/TbHOM ITPOT PAMMABI

Lukn (pa3zgen) OIT: [B1.0

2.1| TpeOoBaHus K NpeABapPUTE/IHLHON MOATOTOBKE 00y4aloIierocs:

2.1.1| dusnueckass XUMHs

2.1.2| Xumus

2.2 | fucomminHbl (MOAY/IH) U PAKTHKH, /1A KOTOPBIX 0CBOeHHe JAHHOU JVCLUILIUHBI (MOAY/Is1) HE00X0AMMO KaK
npeJlIecTBYIOIIee:

2.2.1 HPOHBBOACTBEHHHH MPAKTHKA I10 IMOJIy4YeHHIO l'IpOdt')eCCI/IOHa]H)HLIX yMeHI/Iﬁ U OIIbITa HpO(i)eCCI/IOHa]H)HOI‘/II AedATe/IbHOCTHU

2.2.2|T1por3BOACTBO CrielidaibHbIX cTanel

3. PE3YJIBTATBI OBYYEHUA 110 AU CIIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMU
KOMIIETEHIIUSIMNA

OIIK-2: CriocoGeH MOHMMAaTh NPHHIMILI Pa00ThI COBPeMeHHbIX HH(OPMaLMOHHBIX TeXHOIOIHH U MCII0/Ib30BaTh UX /IS
pelleHus 3a/ja4 npodecCHOHATBHOM eATeIbHOCTH, Y4aCTBOBATh B MPOEKTHPOBAHUH U Pa3padoTKe TeXHUYECKUX 00HEKTOB,
CHCTeM M TeXHO/IOTHUeCKHX MPOLeCCOB C Y4eTOM 9KOHOMUYEeCKHX, 9K0/IOTMYeCKHUX U COLHA/IbHbIX OrpaHUYeHUH

3HaTb:

OTIK-2-33 06 0CHOBax T€XHOJIOTMU BBITUIABKU UyTyHA U CTa/IM, KX COCTaBe U CBOMCTBAX

OIIK-2-32 o cocTaBe )KI/I,E[KOIZ CTa/IM X1 YYyT'yHd U TEDMOAVMHAMHWYECKHUX U KWHETUUECKUX IMPEBPAlll€eHUAX TP UX MMPOU3BOACTBE;

OIIK-2-31 o CTpyKType NpeApUsTUs TOJIHOTO MeTa/UTypPruyeckoro LUK/a U KooIepaLyy OT/e/IbHbIX IIPOM3BOACTB BHYTPU HEro;

Ymethb:

OIIK-2-Y?2 pa3paboTaTh TEXHOIOTHIO TIPOU3BO/ICTBA CTA/IX 33ZIAHHOT0 XUMHUECKOT'0 COCTaBa

OIIK-2-Y1 paccuuTaTh pacxof, OCHOBHBIX KOMIIOHEHTOB MeTa/I/IOIINXThI;

Bnagerts:

OIIK-2-B2 camocTosiTe/IbHOM paboThl ¢ H0/IBIINM 00beMOM UH(OPMALUK B YC/IOBUSIX MHOTOOOpa3usi MPUMEHSIEMbIX TEPMUHOB,
oripeie/IeHHH U MOHSITHH C LeJiblo ee 0000LIeHUs ¥ aHaIu3a A/ UCTI0/Ib30BaHUS B ITPAaKTUUECKO JIeATeTbHOCTU

OTIIK-2-B1 crioco6amu pelieHust 3/ieMeHTapHBIX ¥ CUCTEMHBIX 3a/a4, CBSI3aHHBIX C MPOQeCCUOHATBHOM [edaTe/TbHOCThIO;

4. CTPYKTYPA 1 COAEP)XAHUE

Kop HaumeHnoBaHue pa3saesnoB u TeM /Bu/j 3auatus/ | Cemectp /| UacoB | Komneren- | J/Iuteparypa | IIpumeuanue
3aHATUA Kypc 107171 M 1.
pecypchl

Pazgen 1. O0uiue BOonmpochl MPOU3BOACTBA
YepHBIX MeTa/IVIOB

1.1 CoBpemMeHHOe COCTOSIHUE U IyTU Pa3BUTHS 5 6 OIIK-2.1 JI1.1J12.3
MeTaJI/TypruuecKoro Npor3Bo/CTBa.
TexHonornueckas cxema COBpeMeHHOTO
MeTa/UTypPriuuecKoro MpeJrIpUsTHs C TTOJTHBIM
TEXHOJIOTUUeCKUM LIUK/IOM. /Jlek/

Paspen 2. IlogroroBka pyj K I/jiaBgke u
NPOM3BOJCTBO YyryHa




2.1

7KenesHsle pygpl: onpefiesieHre, KinaccupuKalys,
OL{eHKa KayeCTBa
[omenHsl1ii iporiecc. /J1ek/

OIIK-2.1

JI1.1J12.3

2.2

BoccraHoBeHre 0KCHZI0B B IOMEHHOM MeyH.
O6pasoBaHue uyryHa u 1iaka. [ToBegeHue cepsl 1
¢docdopa B gomenHoit rieun /I1p/

12

OIIK-2.1

JI1.1J12.3

2.3

ITpopaboTka MaTepuasa JeKLMU U MPaKTHUeCcKoro
3ansatus  /Cp/

18

OIIK-2.1

JI1.1J12.1

Paspen 3. IIpousBoacTBO cTanmmu




3.1 KonBeprepHOe Mpon3BOACTBO CTaH. 5 4 OIlK-2.1 JI1.1J12.3
DrneKTpocTanernaaBuIbHOe IPOX3BO/CTBO.
BHereynasi obpaboTka cramm. /Jlek/

3.2 OCHOBHBIE peaklUM CTaJIeryiaBUIbHOTO 5 12 OIlIK-2.1 JI1.1

nipousBogctsa /I1p/ JI1.2712.1
J12.3

3.3 banaHcoBble pacueTsl MeTa/uTypruuecKou 5 12 OIIK-2.1 JI1.1J12.2
r1aBku /I1p/

3.4 PacueTr vHAVBHIyaIbHOTO 3alaHUS TTOJTyYeHUS 5 27 OIlK-2.1 JI1.1
CTa/M 33/IaHHOTO cocTaBa. Beibop criocoba JI1.2J12.1
BBITUIaBKU M MeTO/a BHeTIeuHOU 00paboTku /Cp/ J12.2

o1

Paspen 4. ITonyyeHue CIUTKOB U IUTBIX
3aroTOBOK YepHbIX MeTa/l/IOB

4.1 O6opyzoBaHue Ai71s pa3nuBKY cramd. Crioco0bl 5 4 OIIK-2.1 J11.1J12.3
pa3/IBKH CTasH.
HernpeprbiBHas pa3nvBka cramu. /Jlek/

4.2 IIpopaboTka Matepuasa jaekuuu /Cp/ 5 18 OIlIK-2.1 JI1.1J12.1

5. ®OH/JI OIEHOYHbBIX MATEPHUAJIOB

5.1. BoripochI A/1s1 CaMOCTOSITE/TBHOW MOATOTOBKH K 3K3aMeHY (3a4éTy C OLleHKOH)

MK-2.1

VicTopus 1 ponb MeTannypruu B pasBUTHM LIMBUIU3ALN.

CoBpeMeHHOE COCTOSIHHE U MyTH Pa3BUTUS MeTasUTypruyecKkoro Npou3BOACTBA.

TexHomornyeckast cxeMa COBpeMeHHOTO MeTasUTypruyeCcKOro NpenpyUsaTys C MOIHBIM TeXHOJIOTUUe CKAM LIAKJIOM.
JKenesHsle py/ipl: onpesiesieHre, Kaaccupurkaliys, olleHKa KauecTsa.

IToxroToBKa >Kese3HbIX PyZ K IOMeHHOM T1aBKe: ApobneHye, oboraiieHye, OKyCKOBaHUe.

Cxema paboThI U YCTPOMCTBO Ba)KHEHIIINX 371EMEHTOB JOMEHHOM I1eUy 1 BCIIOMOraTebHOro 060pyA0oBaHusl.
JoMeHHBII niporiecc

OCHOBHBI€ [TOKa3are/iy JJOMeHHOTO MpoLiecca. Y TUIU3aLys MOOOUHBIX MPOAYKTOB JOMEHHOM MTaBKH.

OCHOBHBIE peakLVy CTaJielyIaBUIbHOTO por3BozcTBa. [lnakoobpa3oBanue. CoCTaB M CBOMCTBA CTa/lelIaBI/IbHBIX [IJIAKOB M UX
pOJb B TEXHOJIOTMYECKOM TIpoliecce.

KonBeprepHoe npoun3BofcTBo ctand. Obiriee yCTpORCTBO OCHOBHOrO 060pyaoBaHysi. HOpMaTHBHBIH 1[MK/T KOHBEPTEPHOM I/IaBKU.
DneKTpoCTaernaBUILHOe MPOU3BOACTBO. Kiaccudukanus crioco60B MPOU3BOJCTBA CTAU C UCTIO/Ib30BaHUEM 3TIEKTPUYe CKOM
SHEpPruy. YCTPONCTBO YrOBbIX 3/1eKTporieueil. MexaHnueckoe U 3/ekTpruueckoe obopynosaHye. CoBpeMeHHbIe TeHAEHLIUY B
KOHCTPYWPOBAHUHU [IYTOBBIX CTAJIeT/IaBU/IBHBIX Tedeil.

BHerneunast o6pabotka cranu. Llenu u MmeTopl 06paboTKU. Packrc/ieHye U IeTMpoBaHue CTaau B KoBiile. CIIoCOObI OTCEUKH II1aka
TI0 XO/Iy BBIMTyCKa MeTajljla U3 CTajlelIaBUIbHOTO arperara. [IpuMeHeHre HeMTpalbHbIX Ta30B /171 00pab0TKH XKUAKOH CTau B

KOBIIIE.

BakyyMupoBaHHe >KHUKOW CTaly B KOBIIIE: CIIOCOOBI ¥ TEXHOJIOTHH, TIpUMeHsieMoe 000pyioBaHye. BivsiHie BAKyyMUPOBaHHS Ha
KayeCTBO IOTOBOTO MeTasuia. KomriiekcHast 06paboTka KUAKOH CTad B KOBILE.

O6opygoBaHue 7151 pa3iuBKY cramy. CriocoObl pa3nuBKY cTand. CpaBHeHMe MoKa3aTesieil pa3/uBKYU CBepPXy M CU(OHOM.
CTpyKTypa CTa/lbHOr0 C/IMTKa. Kpucrauinueckas 1 XMMUUecKast HeOJHOPOJHOCTb. SIBjieHHe ycaaKu.

HEHpepLIBHaH Pa3/IMBKa CTaJ/IA. TexHonorus u nperuMyl1iiecTBa HenpepLIBHOﬁ Pa3/iMBKU. BI/IAI)I MalllMH HETpepbIBHOT'O JINThA
3aroToBOK.

5.2. IlepeueHb padoT, BHINMOJIHAEMBIX [0 AMCLHUILIHHE (MoAyI0, npakTuke, HUP) - 3cce, pedpepaThl, mpakTHUECKHE U

nacquHo-rDagbnquKne QaGOTLI, KVDCOBbI€ QaGOTLI. IIDOEKTHI U AD.

[1K-2.1: PelieHue 3a/ia4 10 TepMOJANHaMHKe MeTa/I/TypruiyeCkKux 1mpoieccoB, COCTaB/JIeHNe 6aJ1aHCOoB T/IaBOK




5.3. OnleHOUYHBbIe MaTepHaJIbl, HCIO0/Ib3yeMble AJIsl 9K3aMeHa (onucaHue OU/IeToB, TECTOB H T.IL.)

OK3aMeH He IIpelyCMOTpeH

5.4. MeToayKa O1[eHKH 0CBOeHUs JUCHHILIUHBI (Mopy/is, npakTuku. HUP)

5 - TOuHBIE OTBETHI Ha 3 TEOPeTUYEeCKUX BOIIPOCA Y MPABU/IbHOE pellieHre 3aJaun
4 - HebosbIIIIEe HETOUHOCTH B TeOPETUUYECKUX BOIIPOCax , TMO0 TOYHBIN OTBET Ha 2 BOIPOCA Y NPaBWILHOE pelleHue 3alault
3 - mpaBWIbHBINM OTBeT Ha 1 TeopeTHUecKuil BOIMPOC U pellleHHe 3a/jauut
2 - HemnpaBUJ/IbHBIE OTBETHI Ha TEOpeTHYeCKHe BOIIPOCH], HEMIOHUMaHKe X0/ja pellieHUs] TPaKTHYeCKUX 3ajau

6. YHEBHO-METOINYECKOE 1 THOOPMAIIMOHHOE OBECITEYEHWE

6.1. PekomeHayemas iuTepaTrypa

6.1.1. OcHoBHas uTEparypa

ABTOpBI, COCTaBUTENN

3aryaBue

Bubuoreka

W3parenscTBO, TOA

JI1.1 |BoCkoOGOMHUKOB OO0111ast MeTa/yprusi: yueOHUK | DIeKTPOHHBIN KaTajior MockBa Metamnyprusi, 1985
B.I Kyznpun B.A.
JI1.2 |T'purortopsiz B.A., TeopeTtrueckrie OCHOBbI DneKTPOHHBIH KaTanor Mocksa Metamnyprusi, 1987
BensHuukoB 3/1eKTPOCTa/IeIIaBUIbHBIX
JI.LH.,CromaxuH A.fl.  |mporieccoB: yueOHUK
6.1.2. lonosTHUTe/IBbHASA IUTEpaTypa
ABTOpBI, COCTaBUTENN 3aryiaBue Bubmoreka W3parenbcTBO, rof,
JI2.1 |I'puropsH B.A., DU3MKO-XUMHUECKre pacuétel [ MeTopnueckue nocobus Mockga, 2007
CromaxuHx A 4., 3/1IeKTPOCTaJIel/IaBU/IbHBIX
Ytoukun FO.W.wmap |mporeccos -2-e u3g., iepepab.
u por.: COOpHUK 3a/1a4 C
pelLleHUsIMU
JI2.2 |CromaxuH A.D. MeTtoanueckue yKasaHusl K MeToauuecKye mocooust Mockga, 1988
BBLITIOJTHEHHUIO XPOHOMeTpaska U
pacyeTy MaTepHanbHOrO
GasaHca 3/1eKTPOTI/IaBKH CTaJIH:
YuebHoe nocobue
J12.3 |Kyzpun B.A., TexHOMOrus NpoOU3BOACTBA ONeKTPOHHbBIN KaTaior Mocksa Usg. Anbsiae, 2017
Mummupos B.A. craym: yue6Hoe rocobue
Kygpun B.A,
ummmupos B.A.
6.2. IlepeueHb pecypcoB HH()OPMaLIIOHHO-Te/IeKOMMYHHUKAI[UOHHOM ceTH «VIHTepHeT»
91 |http://elibrary.ru/
6.3 IlepeueHs NPOrpPaMMHOI0 00eceueHust
I1.1  |Microsoft Word
I1.2 |Microsoft Excel
I1.3 |Microsoft PowerPoint
1.4 |MS Teams
6.4. Ilepeuenb HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM U MPodeccnoHaNbHBIX 0a3 JaHHBIX
n.1 |http:/elibrary.rw/
7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
Ayn. Ha3nauenue OcHaiueHve
4 OCHOBBI MeTa/Typruu KOMITBIOTEp, MPOEKTOp, 5KpaH, HWHTepaKTHMBHas [OCKa
KOMIIJIEKT TeMaTUyeCKUX NIpe3eHTalllui, I0CTVI K NUHTeDHeTV
4 OCHOBBI META/LTYPrUn KOMITbIOTep, TIPOEKTOp, 9KpaH, HWHTepaKTHBHas [OCKa
KOMIIEKT TeMaTUYeCKUX NDe3eHTalNK, JOCTVII K MHTeDHeTY
4 OCHOBBI MeTa/Typruu KOMITbIOTEp, MPOEKTOp, 5KpaH, HWHTepaKTHUBHas [OCKa
KOMIIJIEKT TeMaTUyeCKUX NIpe3eHTalllui, I0CTVI K NUHTeDHeTV
6 OCHOBBI META/LTYPrUn KomnbroTepsl, OCTYI K MHTEDHETY

8. METOINYECKUE YKA3AHUISA /I OBYUYAIOIIINXCSA

Bech KYPC pa3jejieH Ha CaMOCTOsATe/IbHble B3aMMMOCBAA3aHHbIE YaCTH, T.€. UMeeT MOAY/IbHOe ITIOCTPOEeHHe. PasBuTne




CaMOCTOSITeJTBHOCTH CTYZIeHTOB JOCTUraeTCsl MHAWBHUYaIM3aryel JOMAIIHUX 3a/laHAi U BOIIPOCOB /IJIs BHY TPUCEMECTPOBOTO
KOHTDOJISI 3HaHUH. 310 06ecreyrBaeTcss METOAUYeCKIMH pa3paboTKaMH, CO3JaHHBIMH B 37IEKTPOHHOM (opMare, CyIleCTBeHHO
TMOBBILIAIOIIAMU 3 PEKTUBHOCTb CaMOCTOSITeEHOM PabOoTHI CTYIEeHTOB.

JIeK1MH MPOBOZSATCS C UCIIONb30BaHHEM MY/IETUMEJUHHBIX TeXHOJIOTHH B CTIeLanbHO 000PY/0BaHHBIX ayAUTOPHSIX, IPY 3TOM
JIEKLIMOHHBIN MaTepuaJl leMOHCTPUPYeTCs C MCII0/Ib30BaHNeM rpaduyeckoro pegakropa Power Point.

[Tpu BbITOJTHEHUH JOMAIIHUX 3a/JaHHI 0CBaMBAIOTCS KJIaCCHUeCKHe MeTO/bl M3y4yeHHs Borpoca. Takast BO3MOXXHOCTh
obecrieurBaeTCs paljioHaTBHBIM UCTI0/Ib30BaHUEM BPeMEeHH MPY MPOBeAEHNY JIEKLUH C LIMPOKUM ITPUBJ/IeYeHUEM MY/IbTUMeAUHHON
TeXHUKH, 1 VIHTepHeTa, a TakKe OpMHUpOBaHHEM TPeOOBaHHH K TIOATOTOBKE CTYAEHTOB 0 Tpe/llieCTBYOIAM AUCLUIIIAHAM .
JucounumHa TpebyeT 3HaUMTeNbHOTO 06beMa caMoCTosiTeNnsHOM paboTel. OTAe/bHEIe yueOHbIe BOIPOCHI BEIHOCSTCS Ha
CaMOCTOSITeJTBHYIO MMPOPabOTKY ¥ KOHTPOJIMPYHOTCS TIOCPEJCTBOM TeKYILel arTecTaluu. [1py 3TOM OpraHu3yHOTCs TPYIITIOBEIE U
VH/MBH/ya/IbHble KOHCY/bTalK. KayecTBeHHOe 0CBOEHHe MCLMIUIMHBI BO3MOXKHO TOTBKO TP CHCTEMaTHYeCKO CaMOCTOSITeTbHOM
pabore, UTO MOAAEP)KUBAETCS CUCTEMOM TeKyILel U pyOe>KHOM aTTeCTaLyy.




